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Terminology surrounding body temperature 


"cold-blooded" 


an animal that feels cold to 
touch 


"poikilotherm" 
these animals have a variable 
body temperature, usually 


depending on the environment 


ectotherm 
temperature is determined by 
heat exchange with the 


environment (e.g. heliotherms, 


thigmotherms) 


"warm-blooded" 


an animal that feels warm to 
touch 


"homeotherm'" 

these animals have a constant 
body temperature, usually 
depending on the 
environment 


endotherm 

temperature is determined by 
heat produced by the animal 
and not by the environmental 
temperature 


Useful? 


Terms are subjective - 
recommend you never 
use them! 


Terms are somewhat 
descriptive, but 
exceptions like ice-fish 
and torpid mammals 
confuse their usefulness 


Terms describe the 
mechanism determining 
the temperature of an 
animal and are the best to 
use (but not perfect) 


Complexity of thermal patterns 
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Fig. 8.15 Terminology in thermal biology-how 

the terms used are distinctive or overlapping. Green 
shading shows thermoregulators; white shows 
thermoconformers; arrows indicate temporal 
heterothermy. MR, metabolic rate; T,, ambient 
temperature; T,, body temperature. 
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ectotherm 


Typical active body temperatures of ectotherms 
and endotherms 


Ectotherms 
Habit Group/species 


Aquatic Marine deep-water fish 
Marine surface fish 
Temperate riverine fish 
Reef fish 
Tropical turtles 
Warm temperate turtles 


Amphibious Alligator in air 
Alligator in water 
Bullfrog tadpoles 
Bullfrog adults in air 


Terrestrial Blowfly 
Flour beetle 
Bumble-bee (flying) 
Carpenter bee (flying) 
Housefly (flying) 
Housefly larva 
Chicken louse 
Temperate caterpillar 
Semitropical caterpillar 
Tropical lizard 
Desert iguana 


Heterothermy (variable Tb) 
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temperature; T,, body temperature. 


ectotherm 


Regional endothermy characteristic 
large aquatic ectotherms 


* Animals can have different temperie a zones within 
their bodies r onm 


e Fast, active large fishes 
(tuna, mackerel, bonito, billfish) 


e Large sea turtles (leatherbacks) 
* Lamnid sharks (white, mako, porbeagle) 


Regional heterothermy is also possible 


* Occurs in cold environments, where extremities would 
otherwise be much cooler than the core temperature 


Blubber insulates body 
of dolphin but does not 
extend into flipper. 


b" 


Body = 37°C Seawater = 14°C 
e.g. counter-current heat Flipper 
j . : Blood vessel — — — 
exchange in dolphin fins UNS & Cool returning 
and flippers *, 


blood flow 


Blubber 


In each of many blood 
vessels, heat flows from 
warm incoming blood to 
cool returning blood due 
to conduction (H,4) and 

convection (H,,). 


Warm incoming 
blood flow 


Ven 


Artory 


..as is temporal heterothermy 


Mammals and birds 
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Size affects thermal strategies 


Body mass 
1 mg 10 mg 100 mg 1g 10g 100 g 1 kg 


Heterothermic 
species may 
occur 


Fig.8.16 Relative sizes of ectotherms and 
endotherms, showing the size ranges for the 
occurrence of temporal heterothermy. 


